Neonatal lesion of the rat's frontal cortex and subsequent transplantation of embryonic frontal cortex: evidence of appropriate synaptic integration of the graft neurons within the host thalamo-fronto-striate circuit.
Previous observations in intact rats have indicated that axons from the ventrolateral thalamic nucleus (VL) establish direct axo-somatic or axo-dendritic contacts onto frontal cortical neurons projecting to the striatum. The embryonic frontal cortex was grafted into the damaged frontal cortex of newborn rats to study the capacity of homotopic transplants to restore the thalamo-fronto-striate pathway. Several months later, grafted neurons projecting to the striatum were identified by injecting a retrograde neurotracer (subunit b of the cholera toxin) into the ipsilateral caudate putamen. In the same animal, axons and terminations from the VL were labeled within the transplant with an anterograde neurotracer (Phaseolus vulgaris leuco-agglutinin) injected into the ipsilateral VL. The findings show that VL axons establish direct synaptic contacts onto grafted neurons projecting to the striatum. Although the synaptic contacts were scarce in the transplants, their organization was similar to that observed in intact rats. The contacts were axo-somatic or axo-dendritic. Our observations for the first time indicate that synaptic contacts are formed in cortical grafts and that fetal frontal cortex is susceptible to develop appropriate synaptic integration within the host thalamo-fronto-striate system.